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ECCC's Forest Fire Smoke Model (FireWork):
New Configurations, User Survey Results and
Retrospective Analysis of the 2017 BC Wildfire Season
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Overview &

Air Quality Science Unit, Prediction Services
Operations West , Meteorological Services of .
Canada, Environment and Climate Change Canada &
AQHI (GEMMACH) and forest fire smoke plumes
(FireWork) ‘

2017 wild fire season in British Columbia

How do forecasters use of model output? U
User survey

Model evaluation & =]
New model configurations and retrospective § ,

analysis
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Total Hectares Burned by Wildfires in BC
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Source:https://www2.gov.bc.ca/gov/content/safety/wildfire-status/about-bcws/wildfire-statistics/wildfire-averages
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How did this impact air quality
forecasts?
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ECCC’s FireWork System

https://weather.qgc.ca/firework
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How well does FireWork predict
wildfire PM25?
(it depends on your measuring stick)

FW: Slope = 1.91, yint = -0.05, R2 = 0.26
= : :
Pers: Slope = 0.67, yint = 5.71, R2 = 0.39

£

400 -

a00lL... . ...................... .........

200 ........... . .......

200 +

i
400

| |
0 200 400

Scatterplots of 24-hr PM2.5 during smoke impacted days
(green: persistence model; red: FW)




Hit and False Alarm Diagram: Daily Avg PM25 (Thres = 28 ug/m3)
Grey curves show isopleths of the Odds Ratio _Skill Score
(OAB Alnt. BC [[] Coastal BC FireWork Persistence BlueSky
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Event Probability (a+c)/n

False Alarm Rate = b/(b+d)

Coastal BC Observations

.

Yes Hit False Alarm
(a = 206) (b=74)

FireWork

No Miss Correct Neg.
(c=2) (d = 55)




How to improve model
performance and utility?

FireWork User




l. Informal meeting with MV
Il. https://lwww.surveymonkey.com/r/ZKXHJG8 (original)
lll. Teleconference with ECCC




Q: How do you use model output (FW or other) in
your decision making? Please check all that apply.

Model output is
always used but
not exclusively in
decision making

()
| I
N
w
I
wn

. | never use model output (BlueSky or FW) on its own to issue advisories/bulletins

. | sometimes issue advisories based solely on model output.

| | use model output to provide evidence in addition to my understanding of current AQ
. | use model output to bridge between evening and the following morning visible satell
. | use model output to plan for staff resources over the next few days (especially over v



Q: When looking at FW output, at what spatial scale is
the most important?

over my airzone

at the municipal

at the weather
forecast region

Mainly jurisdiction-based, but
never at a monitor ...




Q: When assessing the current/future AQ conditions
during a forest fire event, what are the characteristics
of the smoke plume that you would most want the
model to capture? Please rank in order of importance.

Timing

Location

Concentrations

Shape

0 1 2 3 < 5 6 7 8 9 10

Characteristic ranking:
1) Timing & Location
2) Concentration & Shape




Q: Where should the model show the most skill: in
predicting absolute, relative or changing PM2.5
concentrations? Please rank in order of importance.

Absolute

Rate of Change



Q: What forecast lead time is the most important in your
daily analysis during a forest fire event? Please rank in

60%

40%

20%

0%

order of importance.

The next O - The next 13 The next 25 The next 48+
12 hours is -24 hours is -48 hours is hours is the
the most the most the most most
important. important. important. important.

Most useful model guidance windows:
1) 0—-12 hr
2)12—-24 hr
3)24 — 48 hr




Q: | don’t consider longer range wildfire AQ forecasts
(48+, 72+ hours) to be very useful because...

| don't trust
wildfire mod...

It is not
important in...

| DO consider
24+ hour...

Other/Comments:

|

0% 10% 20% 30% 40% 50% 60% 70%




Q: To help evaluate model performance, what in your
opinion is the best threshold and metric to characterize
AQ during a forest fire event?

Using AQHI with <7
isgood and >=7 s
bad.

Using 1-hr PM2.5 —_
with > 60 ug/m3 =
bad.

Using rolling
24-hr average
PM2.5, where > 25 ug/m3



Q: It is important for a model to have a ....

HIGH Hit rate LOW False
(I\;ié_sg\évaent) ﬁg\rlzlnl\i‘issed

Event




Obs

Proposed contingency rubric

Prediction
Yes No Yes No
Yes | Hit Missed Event Yes | Hit Missed Event
No | False Alarm | Correct No | False Alarm | Correct
Negative Negative
24-hr PM2.5
= 25 ug/m3
Hit Hit
Hit Rate = Threat Score =

Hit + Missed Event

Hit + Missed + FA




Summary of Survey results:




Retrospective modeling
project objectives




Scenario Matrix

50°N

Evaluation Metric

Prediction

Model Configurations

10 km

40°N

2.5 km

30°N

| Yes Missed Event |

Correct 130°W 110°W 90°W 70°W
Negative

| No | False Alarm




Deterministic vs Probabilistic

130°W 120°W T 110°W



Conclusions

 FW model provide different information and
model guidance is used differently than output
from photochemical air quality models.

 FW shows skill when predicting
onset/conclusion of events

- These are exactly what forecasters are
looking for
 How deterministic are the processes that lead

to ambient PM25 from AN AN J \
forest fire smoke? & &
S




